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by, e.g., pea extracts  (J. TURNER, oral communicat ion) .  I t was shown that  the  sucrose effect could 
not  be ascribed to an  act ivat ion of dextr in  phosphorylat ion.  That  it was based on enzyme act ion 
is l ikely from the fact that  it showed an opt imum at  pH 7 and 35 ° C. The only way in which a (slight) 
concentrat ion of act iv i ty  could be achieved was to keep the press juice in a cold desiccator overnight.  
Unfortunate ly ,  as the autumn season proceeded, the  results obtained earl ier wi th untreated juices 
and  concentrates could not  be reproduced. Therefore, it is quite possible that  the enzyme (if present  
at all) shows rather  strong f luctuat ions in act iv i ty  or stabi l i ty  dur ing the course of the year. Experi -  
ments  to invest igate this  possibi l i ty and  to compare var ious races of potatoes are in progress. 
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THE THIAMINE PYROPHOSPHATE CONTENT OF 
CENTRIFUGALLY-PREPARED FRACTIONS OF RAT L IVERHOMOGENATE.  
THE INFLUENCE OF A TH IAMINE-DEF IC IENT D IET*  
by 
G. GOETHART 
Laboratory [or Physiological Chemistry, The University, Utrecht (Netherlands) 
By var ious investigators1, ~, s it has  been fair ly Well establ ished that  the enzymes of the tr i -  
carboxyl ic acid cycle are essent ia l ly  associated with the mitochondr ia l  uni ts  of the  cell. I t  is known 
that  enzymes contain ing th iamine pyrophosphate  are involved in the breakdown of pyruvic-  and  
a-ketoglutar ic acids a, which are both  oxidized by  means  of the tr icarboxyl ic  acid cycle. 
Fur thermore nzymes requir ing th iamine pyrophosphate,  which catalyze anaerobic reactions, 
were found to be associated with part ic les which can be sedimented quant i ta t ive ly  after 3 ° minutes  
at  15.ooo r.p.m, in the  h igh speed head of the Internat iona l  centrifugeL 
Therefore it  seemed of interest  o determine whether  th iamine  pyrophosphate  is bound ent i re ly  
to the mitochondria.  For isolat ing the mitochondr ia  s well as the  other  cell components,  the  pro- 
cedure of HOG,BOOM, SCHNEIDER, AND PALLADE e was followed with the modif ication that  the 
wash ing of the  microsomes was omitted.  
The th iamine  pyrophosphate  contents  of the  isolated fract ions were determined by the mano-  
metr ic method of W~ST~NBRXNK AND SXEYN-PARv~. In  each exper iment  I g of l iver pu lp  of an  adult ,  
male. Wis tar  rat  was fract ionated. 
Table I shows that  the  amounts  of th iamine  pyrophosphate  found in the  microsomes are in- 
signif icant. They  may be due to mater ia l  or ig inat ing from the soluble fraction because the prepa- 
rat ions were not  washed. 
* Th is  work was supported by a grant  f rom the "Kon ing in  Wi lhe lmina Fonds"  (Queen Wilhel-  
mina  Cancer Fund).  
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TABLE I 
THE D ISTR IBUT ION OF  THIAMINE PYROPHOSPHATI~ IN  RAT  L IVER FRACT IONS 
Rats  I to 3 normal ly  fed, rats 4-6 after 7 days th iamine poor diet. 
Columns I : ~ th iamine pyrophosphate derived from i g of l iver pulp. 
Columns I I :  ~ th iamine pyrophosphate per mg N in the fraction concerned. 
Rat No. Homogenate Nuclear #action Mitochondria Microsomes Soluble fraction 
I I I  I 1I I I I  I I I  I I I  
i 11. 3 0.38 1. 3 o.26 3.5 0.65 o.2 0.02 5.0 0.52 
2 12.8 0.46 1.6 0.33 3.7 0.70 0-5 o.o6 5.2 o.48 
3 12.8 o.41 2.0 0.39 3.8 0.60 0. 4 0.04 5.0 0.47 
4 4.0 o . i i  0.8 o.12 1. 4 o.18 o.i o.oi 2.0 o.18 
5 3.7 o. io o.6 0.09 i.o o.16 0.2 - -  2.o o.16 
6 4.2 o.13 o. 5 0.08 1. 3 o.18 0.2 0.o2 1.9 0.22 
At  least 70% of the cellular th iamine pyrophosphate is recovered from the mitochondr ia l  and 
the soluble fractions together, the lat ter  contain ing the greater part .  A considerable percentage of 
the "nuc lear"  th iamine pyrophosphate must  be at t r ibuted to intact  cells and cytoplasmic ontami-  
nations, as could be demonstrated microscopically. Relat ively pure preparat ions of nuclei isolated 
by the method of DOUNCE s contained about  4% of the th iamine pyrophosphate  of the whole homo- 
genate. Hence the combined mitochondr ia l  and soluble fract ions must  contain at least 80 % and may 
even conta in more than  90% of the cellular th iamine pyrophosphate if the losses are considered. 
Because, contrary  to expectat ion,  the  largest percentages of th iamine  pyrophosphate  were found 
in the  soluble fractions, two possibi l i t ies of artefact  were studied. In  the first s tudy  no increase of 
mitochondr ia l  th iamine pyrophosphate was observed when 5 ° }, th iamine pyrophosphate was added 
to each ml  of homogenate prior to the isolation of the particles. Thus mitochondr ia  do not seem 
to adsorb th iamine pyrophosphate irreversibly from solution. In  the  second s tudy  flo "shear ing ''9 
of th iamine pyrophosphate from mitochondr ia  was found when a careful ly-prepared homogenate  
was submi t ted  to a rehomogenizat ion by a high-speed mixer, only  a proport ional  breakdown of 
th iamine pyrophosphate in both the mitochondr ia  nd the soluble fract ions resulted. 
The table shows that ,  in th iamine deficiency, th iamine pyrophosphate  is depleted from both 
the mitochondr ia  nd the soluble fractions. By  the method employed no preferential  retent ion of 
th iamine pyrophosphate could be demonstrated.  
This work forms part  of invest igat ions on the metabol ism and physiological funct ion of th iamine 
carried out  by  H. G. K. \VESTENBRINK and collaborators. Cytochemieal  work on enzymes,  containing 
th iamine pyrophosphate,  of normal  and mal ignant  issues is in progress. 
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